In this paper we measure the degree of income related inequality in mental health as measured by the GHQ instrument and general health as measured by the EQOL-5D instrument for the Catalan population. We find that income is the main contributor to inequality, although the share of inequality in mental health that can be explained by income is much greater than the corresponding share of inequality in general health. We also find that the variation in demographic structure reduces income related inequality in mental health and in general health. The regional variations in both instruments for health are striking, with the Barcelona districts faring relatively bad with respect to the rest of geographical areas and Lleida being the health region where, all else held equal, the population reports the greatest level of health. A big share of inequality in the two health measures, but specially mental health, is due to the favourable position in both health and income of those who enjoy an indefinite contract with respect to the rest of individuals. We also find that risky working conditions affect both health measures and are able to explain an important share of socio-economic inequality.
Introduction
In this paper we measure the degree of income related health inequalities in Catalonia using two distinct health instruments: the GHQ instrument for mental health and the Euroqol-5D instrument for general health. These measures are obtained from the latest representative survey for the Catalan population, the Enquesta de Salut de Catalunya [1] , along with a wide set of demographic and socio-economic covariates which we use for modeling health. The study of Catalonia is motivated by the fact that, as early as 1981, this is the first region which gained responsibilities for health care in Spain. Also, Catalonia one of the regions with the highest percentages of i) contracting out to private providers of publicly financed health care
and ii) double medical insurance coverage. A recent paper [2] evaluates the degree of income related inequalities in self assessed health and Catalonia ranks high in terms of inequality.
With the analysis in this paper we attempt to explore further the socioeconomic correlates of health as measured by alternative instruments in a survey which is representative not only at the regional level but also at the more disaggregated "health region" level and Barcelona city district level.
This paper adds to existing literature on socio-economic health inequalities in Catalonia [3] by using individual, rather than aggregate, data and adopting a multivariate approach. That is, by controlling for as many socio-economic correlates of health, the results are able to provide an accurate picture of the relative contributions of income, activity status, region of residence etc. to the degree of health inequality. Moreover, controlling for confounding factors permits getting close to the "causal" effect of income. While the results presented in this paper cannot be given such causal interpretation at this stage, they go a step beyond the correlations well documented elsewhere in the literature. Section 2 presents the methodology that we adopt for the measurement and modeling of health and the measurement of socio-economic health inequality. Section 3 briefly comments the data set used throughout the analysis. Section 4 presents the empirical results and section 5 concludes.
Methods

Measurement of health
In this paper we use two measures of health: the Euroqol-5D and the GHQ measure for mental health. These instruments map a vector of health indicators to a single index by means of adding the individual indicators according to a set of prescribed social values (weights).
The ESCAT 2002 questionnaire incorporates a reduced version of the General Household
Questionnaire [4, 5] . The GHQ was developed as a screening instrument for psychiatric illness and is now often used as an i ndicator of psychological well-being [6, 7, 8, 9] . The shortened GHQ includes 12 elements: concentration, sleep loss due to worry, perception of role, capability in decision making, whether constantly under strain, perception of problems in overcoming difficulties, enjoyment of day-to-day activities, ability to face problems, loss of confidence, self-worth, general happiness, and whether suffering depression or unhappiness.
Responses are given on a 4-point scale ranging from 0 to 3, with 0 being the best score. For our dependent variable we use the Likert scale, which sums the individual components [10] .
This gives an overall scale that runs from 0 to 36. To make the interpretation of results more intuitive and consistent with the discussion in sections 3 and 4, we have re-scaled this measure in order to make it increasing in good health. Therefore we use GHQ'=36-GHQ rather than the original GHQ score.
Similarly, the Euroqol-5D is a screening instrument of wide use in primary care [11, 12, 13, 14, 15] . It contains 5 elements or health dimensions: mobility, ability to perform personal care activities, ability to perform daily activities (work, study, family care or leisure activities), pain and anxiety/depression. Responses are given on a 3 point scale ranging from 1 to 3, with 1 being the best score. For our dependent variable we add the scores for each of the 5 dimensions according to the set of weights given in Herdman, Badia and Berra [11] .
This yield a health index ranging from 1 (best possible state) to 0.
Measurement and explanation of inequality
The literature on health inequalities has recently adopted a standard tool for the measurement of income related health inequalities: the concentration index (CI) of health on income [16] . The concentration index has a similar interpretation to the more familiar Gini index for pure health inequality. In fact, the two inequality measures differ in the fact that the ranking variable is income (CI) rather than health (Gini). As the Gini index, the CI ranges between -1 and 1. A value of -1 would mean that all health is concentrated in the poorest person, whereas a value of 1 would result if all health were concentrated in the richest person. A value of zero would mean that health is equally distributed over income in the sense that the pth percentage of the population ranked by income has exactly the pth percentage of total health for any p.
Suppose we are interested in calculating the CI coefficient for a measure of health using individual data in a sample from the population of interest. Let y i denote a measure of health for the i th individual, i=1,2,…N, and R' i denote the cumulative proportion of the population ranked by income up to the i th individual (their 'relative income rank').
Ignoring, for expositional purposes, the fact that in general sampling weights will be necessary, the CI of health on income is given by [17] ,
where
. Now let y i be given by the following linear regression model
where k is the number of regressors (x). By substituting this for y i , the CI of y can be written as [18] , ( 3)
The first term in brackets is the elasticity of y with respect to x k evaluated at the sample means ( k x and y ) and C' k denotes the concentration index of x k against income. Thus this inequality measure can be decomposed into an "explained part" and an "unexplained part".
The "explained" part can be usefully broken down into the contributions of individual explanatory variables. As for the "unexplained" part, it is a scaled measure of the covariance of the residuals in the regression model with the position of the individual in the distribution of income. As such, the unexplained part should be zero if the regression model contains income as an explanatory variable [19] .
If we define the estimated health elasticity with respect to determinant k as
then we can rewrite the decomposition in a way such that the CI is just a weighted sum of the inequality in each of its determinants, with the weights equal to the elasticities. That is,
As mentioned by van Doorslaer and Koolman [20] , the decomposition also clarifies how each correlate of health contributes to total income-related health i nequality: this contribution is the result of (i) its impact on health, and (ii) how unequally distributed over income it is.
Many of the statistics that we are going to report are non-linear functions of the data whose sampling distributions are hard to obtain. For this reason we shall use bootstrapping methods in order to derive standard errors. The bootstrap estimates for standard errors are computed following the five-step approach used by van Doorslaer and Koolman [20] . The number of replications has been set to 500.
Data and variable definitions
We use the 2002 edition of the Enquesta de Salut de Catalunya [1] . This is a survey representative of the Catalan population (both at the aggregate level and at the "health region level") living in households for the year 2002. We have restricted our analysis to individuals aged 16+.
The sampling scheme is a complex multi-stage stratified process whereby primary strata are "health regions". Within the latter, municipalities -or city districts in the case of Barcelona -(primary sampling units) are selected according to a proportional random sampling scheme.
Finally individuals are selected from the primary sampling units using random sampling stratified by age. The information contained in the data files do not allow the identification of all the primary sampling units (because municipalities are not identified), so it is impossible to control for cluster effects. The survey documentation includes weighting factors that correct for the fact that the number of observations within the primary strata is not proportional to actual population. We use these weights in our computations.
The ranking variable is total monthly income earned by the household. Since the ESCAT 2002 does not contain information on income, we have resorted to the Catalan sample in the Spain wide Encuesta Nacional de Salud [21] in order to estimate the joint distribution of household income and some characteristics of the the household (number of women and men adults and number of children) and head of the household (education, activity status and occupation) for the Catalan population. In the Encuesta Nacional de Salud household income is measured as a categorical variable with 6 response categories, so we use an interval regression specification for these purposes. The estimates from the latter model allow us to predict the household income for each individual in the ESCAT sample given information on the head of household, and this is subsequently divided by an equivalence factor equal to (number of household members) 0.5 , to adjust for differences in household size.
The initial ESCAT sample included 8400 individuals, but 1332 individuals aged less than 16
were dropped. 
Empirical results
1 The joint distribution of health, income and other health covariates in Catalonia
We model the conditional distributions of GHQ and EQOL-5D as a linear function of socio-economic characteristics. It is useful to stress that this is not a structural model for health and therefore its estimates cannot be given a causal interpretation. However, it might be interpreted as a reduced form static model of demand for health whose estimates provide an indication of how exogenous changes in health determinants can affect the degree of socioeconomic inequality in health. The explanatory variables in this model are the following:
Household income
The logarithm of equivalent household income. 
Age-gender demographics
Marital Status
3 marital status categories corresponding to i) single or married ii) divorced or separated and iii) widowed. The omitted category is single or married.
Diet
A dummy variable that takes the value of one if the individual follows a diet for health reasons and zero otherwise
Type of physical activity during day
Distinguishing between i) sitting most of the time, ii) standing most of the time iii) walks frequently, iv) daily activities require an important physical effort. The omitted category is sitting most of the time
Exercise
Distinguishing between i) no physical activity whatsoever or a light activity during more than than 20 minutes per week, ii) a moderate or intense physical activity is done for more than 20 minutes per week. The omitted category is no physical activity whatsoever or a light activity during more than 20 minutes per week
Smoking habits
Distinguishing between i) current smoker, ii) ex-smoker and iii) never smoked. The omitted category is current smoker
Drinking habits
Distinguishing between i) frequent drinker, ii) ceased drinking for health reasons iii) nearly teetotal iv) complete teetotal. The omitted category is frequent drinker.
Risk at work
An index of risky conditions at work. 0 represents minimu risk and 1 represents maximum risk.
Activity status/type of contract
Distinguishing between i) voluntarily out of the labour market (i.e. pensioners, students and family care), ii) civil employee iii) indefinite contract, iv) temporal contract for less than 6 months, v) temporal contract from 6 to 11 months, vi) temporal contracts from 12 to 23 months, vii) temporal contracts for more than 2 years, viii) temporal contracts without time limit, ix) worker from a temporary work company, x) worker without a contract, xi) independent worker, xii) unemployed, xiii) disabled for work. The omitted category is voluntary inactivity (i.e. pensioners, students and family care).
Extra time
A dummy variable that takes the value of one if the individual does extra time at work and zero otherwise.
Type of working day
A dummy variable that takes the value of one if the individual does night shifts or irregular time shifts at work a nd zero otherwise. 
GHQ instrument for mental health
The mean value for the GHQ score for Catalonia is 26.34. However, there is a good deal of variation around this figure depending on the set of covariates. The first column of table 1 presents the parameter estimates for the model of the conditional expectation of the GHQ measure of mental health. Note that the level of household income has a positive and significant value at the 10%. At the mean of the sample, the elasticity of this measure of health with respect to household income is 0.02. That is, an increase in household income of 10% is associated to a 0.2% increase in the GHQ measure of mental health. The age-gender controls show that the GHQ score decreases with age and that women report a smaller score than men all else held equal, although the differences are not significant. There are strong geographical variations too. Lleida is, all else held equal, the region with the highest average score. The Barcelona district with the greatest score is Les Corts, whereas the worst average score in Catalonia, ceteris paribus, is found in the districts of Gràcia and HortaGuinardó. The district of Ciutat-Vella is very similar to Eixample in terms of average GHQ score and fares better than Sarrià-Sant Gervasi, the richest of Barcelona districts. These patterns are worth investigating in detail, for they could throw light on the hypothesis of relative versus absolute income. The marital status indicators show that, all else held equal, widows have the worst GHQ score and that divorcees also fare worse than the single or those who live as a couple. The control for being on a diet for health reasons has the expected sign, although it is not significant. Also as expected, the type of daily activity shows that those who spend most of the day sitting have on average a lower GHQ score than those who stand up, walk or, specially, do activities requiring an important physical effort.
Moderate to intense exercise is associated to a greater GHQ score than doing no exercise or doing light exercise. Ex-smokers report a greater GHQ score than current smokers and the difference is not significant between never smokers and current smokers. However, frequent drinkers report a greater GHQ score than teetotalers or near teetotalers and, by a wide margin, those who quit drinking for health reasons. As expected, the estimate for the effect of the risk index shows that the GHQ score is decreasing with perceived risk. The activity status controls show that the disabled fare worst in terms of GHQ, that the unemployed do not fare differently from those who do not participate in the labour market because of being in family care, in receipt of a p ension or being a student and that individuals with an indefinite contract fare better.. Doing extra time is not significantly associated to a different average GHQ score than not doing extra time but, in contrast, those who work irregular shifts report a significantly smaller score than the rest of individuals. We estimate a positive gradient between educational attainement and reported GHQ. However, the effects are not significant at conventional levels.
EQOL-5D instrument for general health
The estimated average value for the EQOL-5D health instrument is 0.88. Many of the explanatory variables in the specification drive significant variations around this unconditional mean. Household income is positively associated to the score, but not significant at conventional levels. The size of the health elasticity is smaller than that found for mental health, 0.01. This suggests that income is a more important determinant of mental health than general health in the Catalonian population. The age-gender controls have a similar effect too. The EQOL-5D score decreases rapidly with age and, within most age brackets, women report a lower score. Lleida is again the region where the highest average health score is reported, together with the district of Sant Andreu. The geographical areas with the worst scores, all else held equal, are the district of Horta-Guinardó and Les Corts.
Widows report a significantly lower score and divorcees do not report a significantly different score than singles or those living as a couple. The diet for health reasons has the expected sign and significance and, likewise, the daily physical activities controls also show that individuals who report the best score are those that, all else held equal, walk frequently during the day. Those doing moderate or intense exercise fare better than those doing no exercise or light exercise. Surprisingly, non-smokers do not report a significantly different score than current smokers and ex-smokers do not report a greater score than the other two groups. The results for the drinking habits show that those who quit drinking for health reasons have a lower score than the rest of individuals. Teetotalers and near teetotalers are no better than frequent drinkers. The result for the risk index is remarkable. Compared to those for whom the risk is maximum, those who work in a totally risk free environment report, on average, a greater EQOL-5D score, and the difference amounts to 21% of the mean EQOL-5D score. As with the mental health score, the disabled report, unsurprisingly, a lower EQOL-5D score than the voluntary inactive, which in turn are no different than the unemployed. Neither doing extra time nor doing irregular shifts are associated to a different score than the respective default categories. In contrast with the results found for mental health, illiterates, those with basic literacy, those who completed up to primary school, basic secondary school, bachillerato or basic vocational training report a significantly lower level EQOL-5D score.
Decomposing income related health inequalities in Catalonia
Which are the factors that generate income related health inequality in Catalonia ? Table 1 provides the answer by showing the contribution of each explanatory variable to the concentration indices. Recall that the contribution of each of the regressors is the product of the elasticity of health and the concentration index of the regressor on income (Table 1 also reports the concentration indices for the latter too)
GHQ instrument for mental health
Household income is by far the main contributor to income related mental health inequality with a contribution of 102,5% of the explained concentration index. The age sex structure of the population actually contributes with a reduction of the concentration index. That is, if there were no differences in average mental health by age and gender, the concentration index would be 96% greater. This reduction is mainly driven by i) the fact that while women between 30 and 64 report on average a lower GHQ score, they are concentrated among high incomes and ii) the fact that while men between 16 and 29 report on average a greater GHQ score, they are concentrated among low incomes and iii) in contrast, men between 30-34 are concentrated in high incomes but report a lower GHQ. Geographical differences also contribute with a reduction to the observed concentration index. In this case, however, the effects are more heterogeneous. There are areas whose population report a lower GHQ and are also concentrated among low incomes. This is clearly the case of the Costa de Ponent,
Tortosa and Barcelonès nord-Maresme health areas and the Nou Barris district of central
Barcelona. These areas contribute with an increase in income related health inequality. On the other hand there are areas whose population report a lower GHQ and are concentrated among high incomes. These are the cases of the districts of Eixample, Sarrià-Sant Gervasi and Gràcia. Overall, the net effect is negative. That is, geographically, Catalans who report low GHQ scores tend to be concentrated in areas with high incomes. The effects of being on a diet and doing moderate or intense exercise both augment the concentration index, but the reasons are different. While those on a diet report a lower GHQ, and tend to be concentrated in low incomes, those doing moderate or intense exercise report a greater GHQ and tend to be concentrated in high incomes. The variation in drinking habits contributes with 7.76% of the total index. This is driven by the fact that those who have quit drinking for health reasons report a substantially lower GHQ score and are concentrated in low incomes. The contribution of the risk index is positive. While risk decreases reported GHQ, those with less risky conditions tend to be concentrated in high incomes. The activity covariates explain 50% of the concentration index. That is, if there were no differences in GHQ by activity status, the concentration index would be 50% smaller. A closer look at the individual variables reveals that by far the main contributor is the indefinite contract status.
These contracts are concentrated among high incomes and their holders report a greater GHQ score than those who are voluntarily inactive. A similar pattern is found for the civil service status, although the contribution is much smaller. Holders of temporary contracts are concentrated among low incomes, but since they report a greater GHQ score than the voluntarily inactive, these variables contribute with a reduction in the concentration index.
The self-employed report a greater GHQ score too, and they are concentrated among high incomes, so this variable contributes positively to the concentration index. Unemployment is concentrated among low incomes and although it is not associated to a smaller GHQ than that reported by the default category, this variable contributes positively to the concentration index. Disability is also concentrated among low incomes and, by contrast, it is associated to a lower GHQ score, so it contributes positively to the concentration index. Variation in the take up of extra time and irregular shifts account for 4.89%% and -7.60%, respectively, of the concentration index. Individuals belonging to either of these categories report a lower GHQ score than the rest of individuals, but while those who do extra time are concentrated among low incomes, those on irregular shifts are concentrated among high incomes. As mentioned earlier, the estimates suggest a positive gradient between eduaction and mental health, but we cannot rule out the null hypothesis of no significance for any of the educational dummy parameters. Likewise, the estimated contribution of education to income related inequality in mental health is positive but not significant for all but two educational categories The estimated overall contribution of education is 37.70% , reflecting the fact that lower educational categories are concentrated among low incomes and individuals with a university degree are concentrated among high incomes.
EQOL-5D instrument for general health
Income is also one of the main contributors to the concentration index of the EQOL-5D
score on income. The size of the contribution, 30.66%, is much smaller than that observed for mental health, however. By contrast, the contribution of the age-sex structure to the concentration index of the EQOL-5D on income is negative and amounts to 53%. The pattern is similar to what we find in instrumental health: woment between 30-69 report a lower EQOL-5D score and are concentrated in high incomes. As far as the geographical effects are concerned, the population in the Costa de Ponent health region report a lower score than that of Lleida, and at the same time they are concentrated among low incomes, so this contributes positively to the overall concentration index. Nevertheless, the geographical contributions are much smaller than those found for mental health. The effects of being on a diet and moderate or intense exercise are similar to those found for mental health. They contribute positively to the concentration index. Likewise, those who have quit drinking for health reasons both report a lower EQOL-5D score and are concentrated among low incomes. The variation in risky working conditions explains 36.49% of the concentration index. As with mental health, those in risky environments tend to report a lower EQOL-5D score and are concentrated among low incomes. The variation in activity status accounts for 40.70% of the concentration index. Again, as it has been found for mental health, this is driven mainly by the relatively healthier and richer position of those who enjoy an indefinite contract (16%) or are self employed (8%) and the relatively less healthy and poorer position of the disabled (14.5%). The contribution the variation in the educational categories is 40.90% of the concentration index as the illiterates (16%) and individuals with basic reading and writing (32%) report lower EQOL-5D and are concentrated in low incomes.
Summary and conclusion
In this paper we have applied recently developed methodologies [20] to measure and explain the differences in the degree of income related inequality in mental health as measured by the GHQ instrument and general health as measured by the EQOL-5D instrument. We find that income is the main contributor to inequality, although the share of inequality in mental health that can be explained by income is much greater than the corresponding share of inequality in general health. We also find that the variation in demographic structure reduces income related inequality in mental health and in general health. The regional variations in both instruments for health are striking, with the Barcelona districts faring relatively bad with respect to the rest of geographical areas, Lleida being the health region where, all else held equal, the population reports the greatest level of health. A big share of inequality in the two health measures, but specially mental health, is due to the differences in both health and income of those who enjoy an indefinite contract. We also find that risky working conditions affect both health measures and are able to explain an important share of income-related health inequality. We also find that education contributes positively to income related inequality in the two health measures. In the case of mental health, however, the effects are not significant at conventional levels.
The consequences for policy prescriptions are limited in the sense that our estimates cannot be given an unambiguous causal interpretation. Are those who enjoy an indefinite contract healthier because they have job security or have they managed to sign an indefinite contract because they are relatively healthy? Obviously this is hard to ascertain with the data at hand.
However, what the data can tell is that job insecurity acts as an indicator for relatively lower health. Moreover, this relationship is present after conditioning on a wide set of potentially confounding variables. It seems then that resources devoted to improve the health of those who do not enjoy job security could be justified not only on the "ability to benefit" principle but, should causality run from good health to job security, on the potential enhancement of job market opportunities too. 
